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Basic Approach Shudies

Introduction

» Use single bunch beam transfer function measurement feature of iGp12 to
study beam response at different coupling settings;
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Introduction

» Use single bunch beam transfer function measurement feature of iGp12 to
study beam response at different coupling settings;
» Initial measurements on 2024-02-05:
» Skew quadrupoles off;
> Closest approach tune scan suggests 0.35% coupling.
» Two tune scans on 2024-02-26:

» Lower and higher settings of skew quadrupoles;
» Correspond to approximately 1.4% and 2.5% coupling.
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» Single bunch in the machine excited by a
swept sinewave:
> 200 kHz span;
> 17 ms period.
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One Measurement
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» Single bunch in the machine excited by a
swept sinewave:
> 200 kHz span;
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» Bunch response in time domain;
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One Measurement
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» Single bunch in the machine excited by a
swept sinewave:
» 200 kHz span;
> 17 ms period.
» Bunch response in time domain;
» Transfer function is estimated using
synchronously captured excitation and
response
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One Measurement
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» Single bunch in the machine excited by a
swept sinewave:

> 200 kHz span;
> 17 ms period.

» Bunch response in time domain;

» Transfer function is estimated using
synchronously captured excitation and
response

» Zoom in around the resonance;
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One Measurement P

Vertical Transfer Function

Introduction

3>

» Single bunch in the machine excited by a
swept sinewave:
> 200 kHz span;
> 17 ms period.
s s s m == bunchresponse in time domain;

A » Transfer function is estimated using
synchronously captured excitation and
response

» Zoom in around the resonance;

» Fit the transfer function for better
estimation of the tune and the phase shift
on resonance.
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Transfer Function Fitting

Phase (deg)
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» Using Fast Relaxed Vector Fitting (FRVF), &
Matlab vect fit3 () from VFIT3
package [1, 2, 3]
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Center vrequency 522,82 kHz, =1.0 ms

» Using Fast Relaxed Vector Fitting (FRVF), &
Matlab vect£it3 () from VFIT3
package [1, 2, 3]

» Good fit near the resonance;
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Transfer Function Fitting Sbios

o2 - » Using Fast Relaxed Vector Fitting (FRVF), &
Matlab vect fit3 () from VFIT3
o | package [1, 2, 3]
of e » Good fit near the resonance;
ol | » In the complex plane.
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Dual Peak Fitting ik

Center frequencies=462.31/490.68 kHz, 1=0.8/0.7 ms
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DuaI Peak Fitting ik

Center frequencies=462.31/490.68 kHz, 1=0.8/0.7 ms

Fitting

Magnitude (dB)

» Automatic detection of dual peaks using
findpeaks();

» Looks OK in frequency domain;
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Fitting

» Automatic detection of dual peaks using
findpeaks();

» Looks OK in frequency domain;
» Systematic offset in the complex plane;
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Fitting

» Automatic detection of dual peaks using
findpeaks();

» Looks OK in frequency domain;
» Systematic offset in the complex plane;

» Seems to be related to the phase
distortion off resonance, needs more
study.




Samtv Check: Flttlnq Known Response Shudies
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» Simulated response of a second-order
system artificially rotated by -45°.
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» Simulated response of a second-order
system artificially rotated by -45°.

» Very clean fit, values are spot on;




Sanity Check: Fitting Known Response

» Simulated response of a second-order
o o5l ] system artificially rotated by -45°.

» Very clean fit, values are spot on;

» Excellent in the complex plane as well.
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Tuning Scan Fits
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» Fits and data, horizontal plane, 15
measurements.
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Tune Scan Results: Frequency Stucios

Tune and Coupling Scan

X- coupling low ¥ - coupling low

» Magnitude responses Tune Scans
: :
5 5 .
55 55 .
summarized;
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Tune Scan Results: Frequency Stodies
Tune scan at medium skew quad setting, estimated coupling 1.6%
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Tune Scan Results: Frequency Sbios

Tune scan at medium skew quad setting, estimated coupling 1.6%
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03f » Magnitude responses Tune Scans

- summarized;
2 » Medium skew quadrupole
2 0281 current (value?);
5 oor > Plot estimated tune vs.
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2 026 » Or tune knob setpoint.
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Tune Scan Results: Frequency Sbios

Tune scan at maximum skew quad setting, estimated coupling 2.7%
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Tune Scan Results: Frequency Stodies
Tune scan at maximum skew quad setting, estimated coupling 2.7%
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Tune Scan Results: Phase s

Vertical
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Tune Scan Results: Phase s
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Tune Scan Results: Phase s
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Tune Scan Results: Phase s
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either plane;
_ » Loop response inverted between X and
. _ Y:
B = » Dual peaks in X show the same phase
éao, . v . ] shift, but in Y they seem to differ;
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Summary Stugies

Summary

» Developing diagnostics for coupling studies;

» Trying to map transverse response with perturbed tunes at closest
approach;

» How well can we estimate kicker to pickup phase advance from the BTF
response?
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